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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To constitue accurately a 
semiconductor device, having at least two FETs having 
different threshold voltages and also realize improved 
reliability thereof, even when at least one of the FETs is 
constituted of a MODFET. 

SOLUTION: This semiconductor device is constituted of 
at least two transistors of first and second field-effect 
transistors having different threshold voltages formed on 
a common substrate 31, and first and second gate 
junctions of p-n junctions J1 and J2 having different 
depths in impurity introducting regions 261 and 262 
formed in gate parts of the first and second field-effect 
transistors respectively. 
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< £ fcts i *s±t;* 2 © 2 oaftjltt* h 7 
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* * ©'>£ < k £99 K-7S**»* h 5 V 
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V*J*9 (MODFET) r £ SrWRii-ftB* 

95 fcE*© ¥*#««©«»#& 

-±lB*133j:l«|S2©«JMtt*h5y 

10 ( K-^Kf-+ */USM I SFET) 
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v****, h^v?** (J FET) "C 

*> S C £ Srftlt £ t S »** 5 £Ett©¥ttftiB«©8 
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[000 1] 

[*W©«t*a*»*l *8ef]li¥$ft&S£ ; E:©S!{ 
[0002] 

lft£©8ffi] **«Rfcffl©£+S»»«:»«J'*? 4 

Am *^H*©ea©fc©t 4 -^-f^ 
sytt«©i«;8J*Mis*vo*5. £©*$£»««« 

%JWHIIih5>i?x9 (ME SFET) ^, 
SWIh5x^*# (KTJFETi^5) *^©t#» 
(FET) m<&fi$tlX^Z. *T 
30 t>«WK-7*SFET (EtTMODFETtV^) 11. 

^©^tt^i 5 ^sv^ct, $e>iu, *v-rvt*m 

i&L1tk$\zftAmTlf b*iZ>Z.ki>*t>> MMIC(M 

onolithicMicrowave Integrated Circuit) [ZitJA<.%i 

[0003] ;©i?/,eMODFET^fflV''fcMMI C 
(Cfc^T, tt|«f^iS®^©ev>DCF L (Direct Cou 
pled FET Logic) l©Sfta[BlUSi£rF*l»Lfct©^®S^ 
40 3x5J;?lc*ofc 0 ^©iaaiHlKrt, fiajllfSPnT 
(nil, 1, 2, 3, ■ • •) M 

[0004] DCFLSBIdtt, ly^^^yMF 
ET (WTE F E T t V>5) ^gT'fo2>A\ flS^Lfc 

TDFETtv^y) ftjB^Tfliijtsitso-c, name 

SrrtKLfcMM I CTtt, DFETiEFETi^l^- 

[000 5] r©±5*, MOD F ETICiSDFET 
50 £ E FE T t W-»g±|C»j*t5*tfei UTtt. 
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«jttf*B»ff»4, 6 15, 10 2«-tH**tlfc* 
tt*s*5. ill Oil, C©#tfct.fcoT»J«$ftfc¥3l 
fl«t©fWIJM*'*t. c©»£. 
G a A s Si* A 19 45¥ffiStt£f|c 1 ±t, «*7y K 
-/Ga AslCiSf-^^/WSZ, nlOA 1 G a A s 
fciS^HH&lS, nlWG a A s t.fc5 L#VMlffil 
III 4, nSAl Ga A s|CJ:5SSl ©:tyf->$rff 
±15. nlGa A s t £5* 1 ©*-5 y y** 
M6, nlAlGaAsW5S20x 5 'f^f$i 
17, nSGa A s t«fc5&2©3}— 5 y9^V99 V 10 
§8^x if * Lfcaii|i***»rt-f s. 

*LT, IC««iN»»«ft«9Io-C, DFETtEF 

e t t <omm mx.m%m^ <t o x**mm 

U EFETfl*J*«t*5»tSli2©:*--$ 
H8fcM6*+6. 4fc, DFETtEFET©*?- 

0t»j*U £tt5>#y- h«I9*JJ:tfi o*we 
ft*A/T-t©W«t. tMTiiy-^ftv^niKWy 
«« (KTS/Dlttiv^) 11, 12, 13, 14 20 

[0 0 0 6] ^©.fcStLT, Ztl?H.y- hl«9*3 
«tt/l Ot^^JIirroMPS, fft*3*»^t>ii»5^1l 
7§©J? $ # gfc 5 ~ 1 1 i 5 53f S© U 

££1-5DFETiEFETi£ffi$L 

[000 7] £©*&, DFETiEFETOLtV^t 

oa*»*J:<M#Pi-5i&WS*9. dot*. L#v> 30 
*W*PI©ffS«r]E*t«£U i'oxyfy^jti 
5 t J: SIM]gB©$ $ tr*»*lsi»W1-5. 
[0 0 0 8] W»Lft*e>, iO*»cioTff»SiV 
fcDFETtt. ISlfcJ:V»2©3:yf-y^ffjh«533 

E TO»fc*HS+8 2 o©x^^>^ihl^§)oT 

cftfcxy^y^ff±i©itt*sttt#t3»$^tt 
rft^ y f-y^fltjhi 5 & ±t* 7 ©if Sfcit;** y 

TSSttt^-i-SBMSttas, DFETOttt, 40 

T, EFETfcDFETfc«rPl-S«±K:jR*g*6as 
fc©t, *:©#&, fct-^froFET, ±j£©f£*«-e 
JiDFET©WxlC*#4«tt^fj|^P,Ji5Ci:K4 

[0 0 0 9] £ft*0!t6#ttfcLm..t«Lfc2 ■ 
C©»^tt, WFET©y-J»©«#©jS!|«I|c 

50 
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[0 0 10] 4fc, '✓9?hW-H:±5M0DF 
ETfCtoTDFETiEFETICtS^^S, 1" 

loo 1 1] 

VittJEV.v fr*trft*4< tt>20©FET**t 

©FET©'>#< fctlo*MODFETKJ:oT*J* 
-J-SSatfcV^Tfc. ft*tt©ffi±feH6Ci:*J-C*5 
A 5 1 Lt^'mma *tf*©SiB;fr*t:«*1-* 1> 
©-?*>£„ 
[0012] 

[lM**fc*6fc©©*«] **»tJ:5iN»*Kt 

^TfiicS^frgfi-Cfco-C, *l*s.ttf»2©*#S* 
*h?ytf**©i' , ~ httfc»i*J:tHB2©>Fi«MI 

SB 1 fcitfSS 2 ©**- Htt^»jftS*iTJit5fll*t -r 
S. 

[0 0 1 3] *fc % *SHtJ:&¥9$&t©K&£8i 
tt, #a©££t, U$v«ES:llt1-5'>*< it 

ftTl*6^fc8B©KiS#8rC*oi:. Sfttx '>* 

bfc*a©s*^ffl***v5. c©s«©^ffi±© 

JB 1 ©®#38>£ h ?*s*J h£&8Btft 1 ©'F 

©^?* * i©n 1 ©7Ftttt*A&fri i;t*«* &a* 
+s»i©*H*tan:«i» c©v^^i©n2©m 

*3»*H9>"^^©y- h*/WUtJIS2©3F*Mb»A 
***J*+5I****L, It, cti&JSi*3J:V* 

©i^tLT, JB2©'F»Mfc*A*tlBU-rtt, ^2© 
^ttfeittfcxm© *fc J: 6 »v ^ *6*» A* ? ttb 
U JBl©?FW»*A«tHUTtt. ^it5it/^2© 
S»©^tt*ffi«:lgi45* Jti5ctt«to xm^tt 

©y-h$B^, Sv^t«S«rj|tt5Jlil*J:t;!B2© 

*fct6* 1 tstxm 2nm& h 5 9 

[0 0 14] *»Hfci8V^Ttt» L#vMil 

fiEY.> #»an-**4< 4(>2o©FETt«Jtt5 
t, *©y-htB£, ^«**A««tJ:5p-ntt^ 
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>ifitt©«ta*He>fi5. 

10 0 15]**:. *»H»i6#ifcfc:l3^m SBifc 
J:tf«2©«*»*h7^**©?-htt©;Ftt** 
A***»j*t*fc, ^®IWW©Mt5 c. 
i:kJ:0, *©$£, t4Jrfep-n!jte©S3©»£ 

"Ct. *©#ttfc«tfc1-5£i:4<«*f6£fc#-C 10 

[0 0 16] 

[3&8©g&lS©JBti] *«9!©£ft£tt*K9l1-S. 
Cftl©$tt»lt] COH*»IBfcj3V^Ttt» LSHt 
«BEV* SrlllC+«tiT^eilMODFET*|JiOEFE 

TiDFETiliJ;S»ld3J:t;il20FETiS, #ffi 

-BHSVMIIAI-ft. £©^frS«©-«*, Si© 

OTtt*V\ C©»£, «*.tf*Jft«4G a A s gft± 20 
94$S#2 lJbfc, «*.tf/<y7 7*2 2«r^L-C)H 

J»»oy-hiM'!J«»J*S*t6JISl»lB«|*.tfna©y 
-h**»jfc*2 4 4MIMte*ifcS«3 lfflMKSii 

[0 0 17] 2^® I F^^12 9Wot, E^© 
«-C«y- H*^»J«1 2 4 , f-r^l2 3, /<?7 
7l2 2«r*«oT, EFET©»i*«tDFET«)» 
J**it««ttli:»(l+5»«**2 5a«»i«$ix, c 

©#«®«2 5C*oT£«&Jtfc*EFET©iMttB 30 
t D F E T©**»te*ii«i,£v»fcW3 * 

2 «n«itif p a©* i *j ±tm 2 ©*pt**A«sae 

2 6 lfcJ;U«2 6 2^Jgfig$H, r.*l&«*2 6 liSi 
tf2 6 2fc, y-ha^Rdtl, CLOMODFETC33 
V*Tttt3Hfcfcl 2 4 fc©WfcWP*tp-nStefcJ: 

[0 0 18] 8U*Utf#2©;R«*S*Afc«2 6 1*5 

it; 2 6 2Jtttt, **iW«ii3J:tfll2y-htti 
lfcJ:tfJS2©*»|fe*A«*2 6 138*1*2 6 2£& 

AsmiDmwmi-i&m 2 4± 

A, 2 8 1 B, fc±tf2 8 2 A, 2 8 2 B£;f- 5 y 9 

10 0 19] z<DmsL\zxt>*m&mti.> m<»m 

3 1±», **l«l£PM*2 5fcJ:oT«fc«)l£#||| 

+4fct>^- h&£j&$I 2 4 i ©JWK 2 ftSt^jtf 
*l2 9i*»*3*l, wilt>2ft5cl : f-l2 9fc#|fl|l, 50 
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2©MODFET*W$tl5„ CjT/f>MOD F ET 

?Jf2 9 £©g£8fdi *3«fcTJ!di d, <d»££ix 
Twa- ktJ:t», *©L*vMt«E**ft*-f3MOD 
FETMMtSiT,*. 1-4 b*,, EFETtDFETi 

[0 0 2 0] fcfc, ll2*i < }:tf|2l3£#$lLT, Hit 

»J6*ft©-**««o-'«*ttW1-5. £©»£, ft 
■fa 2 AK^-fJ: 5 tC, «x.tf^«ttG a A s £#<fc 
0j*5ai#2 1±C. ±ifi»KlRfc. WiLtfMOCVD 
(Hetalorganic Chemical VaporDeposition: WIS'&JS 
£tfgfi£5) fcfc* foSVMlMBE (Molecular Beam Epita 
xy: |;±ot/<->7 7 i2 
2. 7+^12 3. 2 4 +4bt>l 

m& U , C ©± Icfeftff 3 0 SrrtHi-*. 
[0021] 5-7712 2tt, MtlitiifiiryK 
-7*©££5 0nm©A I Ga A s li G a A s Mk# 
*lt5«ro8l«S*vfcfl|j«liJ:6. f--r*/Ht2 3 
ft, 7y K-7*©^x.ff^$2 0nm©Ga AsilCi 
otflWteiiS. y-hft^««l2 4-t-4b*,fl|^tt 

fcfltt, W*.tfS£3 5nm©nffl©AlGaAsIfcJ: 
0-CHMW6. C©®£© M^I-ttflJLffS i t 
U *© F-fy^»gf4, «i'tfl-v5X 1 0" atom 
s /cm' ©KHitS. C©?-h#£#fifcl2 4l-4 
fr*>t?#&S©*$Wegl4, lftit*-#©FE 
T, tfl£DFET©L* ii^OUEt 2m PKyffi 
©**t^U-C»*. COi^iClLT, ^•Y*/l'!2 3 
i« ; f-*l&»2 4t©*ifi<tiSt. ilt©«^«lP^© 
ttfcfcioT, 2ft7c»*#*J|2 9jWft*Sih,S. 

[0022] ros^, H^L4v^K *Bfc£ 
l2 4fcf-ir*A'l2 3fc©nDI^ *-p>ika*tt* 
S'fcSfc©©*'*-?-!*:, «^tt»l2 4tRt*t» 
«*.tfl~4nm©flE*tC^$*fc*/*fct5i 

[0 0 2 3] I6^ii3 0{i, *«+$*>&*!£*©■** 

©tt*JC«1-5 v ^ ^ M^ltiWJS WIS ICS 
^$tL5„ wOJSfclMWSOfcLm «10n 
m£Jl±, ^Jx.«5 Onm©?$?rttS^Jt(f S i N¥ 
iJH, 8)5^14 S iNl±|cSi0 2 StraiLfcffi® 

aitiftil-sctai-ets. 

[0 0 2 4] C©J5ICLT, S»2 lit. SIS** 

t, *^«»(*S:tf 9 2 5 

5. C©jWHW2 5©»jjW: % ffttfttlltf^t. m 
lfe±tfJB2©FET. ^©fi-eiiEFETtDFET 



7 

©&Ax*/v=?-|i, ll^oi?-^, l^ttf&I 
Ax^/U^-ft, Wlttl 5 0~2 5 0 k e Vt L, K 

-xt»4, «^»i©**9 7»*«H-$MsnFi-6a 

SEt, ^X.fi5 X 1 o" - 1 X 1 o" cm"" 
[0 0 2 5] ftfc, 7- h&££ftj£-f$* 1 ©&*I 
m^ff^o C©fc», jfc-f. H2Ct*tJ:5t» Ml 
S3 0©, DFETO»j*»cy-l*»S:3g*t5»» 10 
It, »l©^tt*«A*3 0W, tr»j*+5. i©«3 
ow, oHptt', 7* hV y^77^fci6^-yx 
yf-i^liioTf™ CfctfTtS. +**>*>. 168:1 
3 0±ir, 7*hvs?*h (H*«-f) *ft#U eft 

U £©7* hus?* hixj/fy^^^ £ UTC© 
Hn*a&-C»SLfclMM3 0S\ 
U ftte£*»Mjl*A*3 0W, 4:»«tS. CO*? 
"f-y^tt, «ttfCF, iHi (4fcttOi ) ICk3# 20 
***»^fcR*tt-<*yxyf-y^, &5W4BHF 
(^y7r-K7y«) £S*3 l*iMH-5*xy h 

[0 0 2 6]*©$, ±$©7* YWx \ {mm. 
f) ^iU toft. c©i5fcL-c#j*l,fcl6fMi 
SOWTFffifi&A&SOW, fciiCT, * 1 ©^ffifett; 
fcISfcff^T, 3P««*AJB3 0W, Tfc**MH»A 
UW2 6 £©**t»*Af4, «*.tfpS!* 

««oZntr, iLTW&U lie, £ 

ttA'fcWStJUOJKBSrRiCfc*!), #BMSfctt, gfK©# 30 

*#ff-?7/v^y (ash, ) mtotz, 

CO^#S**Xtt, 6 0 O^T, i>x* 

A-MI&Zn (CHi ) > tT/WAsH, tHa i© 
#*«r(IM&+3£&lcioTfT3. 
[0 0 2 7] fe$t©ii&7£©»Pfi, jE*©*£*l$Wfc 
iot, fcSVM4, *H«Afci*tt«H£«5W»¥l 
0-2 8 4 5 6 2*tM*S*ifc*fe, 4tliSI*g©7K 
«7'B~7'iSclC±SBf«©t , y^*7tffijC»UfcC4: 
ilcioTff 5 *& LT, d 

©»l©^tt4Wt«©l»T*©tt««:. *JM-**2© 40 
^S6«P, *1©**MM»A?&3 0W, fcSiXTt 
fcT*SiXfc«tt-e, **lttlCft5EFETt»V^T, 

[0 0 2 8] fcir, H3Afc*+i5fc. I(C, jfcftl 
3 0|C#U S«3 l©DFET©»j*»©y-Hgjft 
mts * 2 ©*»*$** 3 0W* ^fijttSo £©* 
3 0W, ©BSPI4, ttSfiOHl ©?Mft*A*3 OWi 

[0 0 2 9] *LX COJJtefcfcWCfc. »2©*« 
*»A«3 0W, t»J«i-SfcJt>©7* h^Ui 50 
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ibfcft. »W3 0Srva*iL-C 4 MBlfciT/* 
2©^>«*i»A»3 0W. fcitf3 0W a ^ICT^M 
**«:Kc1-5!B2©^«*ail[lS«rff7. C©*2© 

7MMnRxa«. ft©* i ©**MMfcftie t n*© 

[0 0 3 0] £©i5KH,-C, DF ET 2: E FET©M 

*-h«fc. *ft?ft P !©&*«&*£©* is it; 

*2©*lfi**A*W52 6 lfcit/2 6 2iCioTp- 
n&£KiS*l*3it/82©y-h&£j, fcitfj 

[0 0 3 1] ::©i5fcL"C»jft£Jifc*l*iitrtB2 
©^«**A«I* 2 6 1 fc it; 2 6 2 14, * 1 ©*««} 

lAWzeic^m *iftitf*2©**MMfc 

ftia*sft**i*ii:tio-C, *2©**MMfcfkIS 
©*tioT*j*S*ifc*2©^l**»A«*2 6 2lu 
ttL"C. «<ttft$tk. *l©7*~b&£j, 14, *2 

*>, *ifcitf*2©y-htt#j. fcitfj, £2& 
Sl*3lf^l2 9 ^©PflPjld, fcitfd, II, d. <d 

[po3 2] z<»im<Dm&<DMmt; *i©3fm* 

tt1fciati3it5in«©*ftfci5Cfci*T?*6*«, 
c©S£, * l ©*ttftttfti8?. *©»*** MJr 

s©assic«^$nT, cixe.*ifcit;*2^M^tt 
g?s© l ^ v Nfli: mE v .. #8 e>*v6 i * tiiip ah*. 

[0 0 3 3] ^r©^, HSBlCSH-i-it, #1!3 0W 
, 38*0*3 0W, *aCT#*l#itf*2©*«** 
A««2 6l48it;2 6 2±|u*l»iUt*2©y-K 
«S2 7 lfcit;2 7 2fed-- '^Kay^ H" 

[0034] *i*5it;*2©^mi2 7 ljoit; 

2 7 214, «itfT«*»e»)«ftTi, Pt, Au©M 
J»ilIi5 3l^jRS*, WetUDJBIfffc, 50n 
m, 5 0nm, 3 0 0 nm k LXVltltt&BIKM&fc 
toT. **3 0W, ioit;3 0W s ftrt*^-e^iB 

«k:**u *©*. c©ft*lt7* y^57-f 
r.©»^, ±ffiftt»j«uteTi, pt, au© 

«:tt*u '^-^R3t, atftfTo-c, y-ni© 

Uflaa*»4U, C©7^- hU-y^ hi^rv 

-f*^5yy^tfTK ▼^^T©A*K«:»Lrffll» 
Srl»4t5Ct»cio-C&Jilg©^^-Wb, tftt)*> 
* 1*3 it/* 2©?- hl®2 7 I33ilf 2 7 2©JM 

[0 0 3 5] *©«, HiiaM-iifc. 

•M(E2 6 l*JiV2 6 2fe»EA/-e, ^OCtlb®«2 6 
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ifc±tf2 6 2fcBf50WHfcfia*t5tt«fc. mm? 

^?h§30Wc^PU ZilbfSM^>99 
3 OWc *ai:-Ci^ij&l2 4 8 1 A 
*iJ:tf2 8 1B, 2 8 2Afc£t/2 8 2Bfc*--5y* 

[0 0 3 6] Z.flt)ftMz»99 M&3 owcfcitfs 
/DH128 1 A. 2 8 IB. 28 2A. 2 82B©J# 
jStt, E13B-e^Lfcy- hl^2 7 l*$£t/2 7 2© 
ftj&ftu:, H*L*v^ % C*uP>y-hmiI2 7 ijsJ: 
V2 7 2trBoT±iBttt7* hVv>* MfctrtU 10 
7*h!Jy^77 4fcj:o-C7*hi'i>*l-lfc. IS 

T. £©7* hWv?* hJii£-7*£ i LT3.©7* 

HtCjRrilLfcBlntaCTlftlMIBOtJH-Si 
yf^fToTffllay^^ h*3 0.Wc*lln+ 
5 0 COiyfy/lt, «[JftUfcJB2 03F*fi*»A*3 
ow, fc<fctf30W a 0»dSiGiSta)3*iiJ:o-c»Ji 
•fSit^-CtS. C©$£, #£L<tt. syf^ 
*Wt«l*.tf 5 0%WtlilKB*i-«i», *tt?S** 
A*, BHFtJl^fctWNfcxy* y^t»jt«Cit 20 

MKT 3*. #&3 0Wc©»«Jl;:7* M-** h/ia 5 
[0 0 3 7] ftfc, I(Cw©7^- h Uv>* hlfc^T 

'oT±B»fcs/D«ifc#i«t«^— ^ ytmmm 
Bs*t*fc» c®7* hu^* hi±t»j*$*ifc«a 

©■tSKLT. 'S-Hiay^^ h.^3 OWc §riiCTy 
- h&&M&m, •ft£t>*>Vf-W&ll2 4K4-S/D1 
«2 8 1 Afc.fctf2 8 IB, 2 8 2 Ai3j:tf2 8 2B© 
&f;S 5 ft£ft3 0 CO«fttmii. «*.tfAuGe*# 
t N i <D2Mmt U tilWOlWEtt. fllx.tf. 1 7 
0nmi4 5nmit5o «fi*WO*t8(lCtt, JgffiflP 

[0 0 3 8] -tOft, 7^-;>W 
Ift^-?. 4 0 0 ~4 5 0*01? 3 0?>~ 9 OfWMnfl 
U S/Di;ffi2 8 1 Afc-fctf 2 8 IB. 2 8 2A*3i 
tf2 8 2Bi. »S#»tS:^ft5*, *S/Dt« 

[0-0 3 9] ±i£LTfcfc¥3J{*§6Btt. DFETt L 

x*mi $ *i fc* y * * •> + /v*mm & #1- 5 s« 3 

©«T»ttDFETiEFETfcJ:ajBl*iJ:tf*20F 50 
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[0 0 4 0] *LT. J:$©#fgl?]g«*5«ttH;©Slj§ 

£&©#|-?«. x y?>?9HkM%mwt£^z. i a» 
6, £*3 l©*jtoi«arc*>!U UbPoT. *©s 
Jt*««*i45Cfci»fc, gt£3.1©Mii=i*h, if 

[0 04 1] $ PjtC. lffifca"*fcxy^y^ff±lC 
^fltttttt 

[004 2] DFET£*j£1-£&ffi3 lie. E 

FET*SMKS*Sfcfcl::*Jnt5l8l4. BSTflMl 

UfcJB 2 o^#w»*A* 3 ow, ©jgj&i:. s$ifc«tt; 

%2^nmxmm e i*j±t;2 6 2*^1-6*2 

[004 3] tit, Ift&flDDFETtEFETtt, * 
fcy-hatp-ntt£-CflWt$JiT^6fcX>. ->a y h 

ft14£ft©»tt©fa.t. flMMfcort 

[0 0 4 4] It. p-nft^SfMli, S/ayh 
ho-titJ: 0 *v>05-c % •fJfcvVE©*'- Y% 
flE*W*P-Ct5. C©fcfc, EFET-C«^t/tDCF 

DFETlcfcv^ii. J:9ttv^ytt 
I ©IS*. RF*>fy?-fc1!MEbfc»& 
©#AS^, ^7-7y7*S:*^tfc«^©«7jS9*«r 

[0 0 4 5] £^Lfc«F|)Tli. S/D®fii2 8 1A, 2 
8 1 B, i5J:U ? 2 8 2 A, 2 8 2 B Sr. WM#— bfea 

mm [mmm ztK^yft vt&m&k it 
msthztK y-v&%nm m*mm 2 4± 

28 1Aj3itf28 1B, 2 8 2 A*3«tUf2 8 2B5rJg 

[0 0 4 6] £fc. ±»ro*«»«c*iv^-ctt 4 y-h 
»^**l2 4«r. MODFETO^^iW&IifrtJ: 

t. C©||te^Sg^^»f5 0 

[0 0 4 7] [^2©H»fig] CO**»1iK*V^T 

T. t^^MODFET«it©EFETiDFETt 
J:«*l*±tf«20FET*«, *ii©S«±lC^t 
5«^Sr^1-2.t©Tfc5*5. C©JUlBR«K*v*-C 
tt. y-MUMMW*. MODFETO«^ilt»l± 
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[0 0 4 8] %<o-m, ®4ro«l&WfffiH4r#Rgtt 

-H*#**lZ4tr, MODFET©*T-0H&J|4 3 
±lCKttfcfll$i: SfciS^MtliSg©** 
y7*4 5*rttfl\ Croit, S/D®1$2 8 1A, 2 
8 1 B, feit52 8 2 A, 2 8 2 B £a * h t4* 
J«t Lfc»&"?*>4. Sit, £©«"?«, ftW2 

st^-^t^jiffst. mi=-ttjf&S4 3i©rflii, * • 

[0 0 4 9} COWcfclMT^ «i«¥»**G.A ■ 
sgfr«fc!3/j:5&ft2 l±fc, 7 7! 2 2£ 

ft L THI&S*£ff fi k 4 4 7 > K-TW+^/H 2 
3, 7^ h'-7©*-:-ti4 2, Bl^mi^Jx^n 
ao« J f«*&«4 3 % fU$**Stt*.tfnf!©7*---b» 
£»d»2 4i, HlCO«|-e». *l*«I!ftl*.tfn 

* + V 71 4 5 $ tltz&til 3 1 tffcfifc $ 

[0 0 5 0] #+y7S4 5^^/^7712 2*ft§0 20 
oT, EFET©»J*»iDFET©»J*ftfcMttUft 
K5MI+55MWl*2 5fls»riS**i, £©£«** 2 5 
l£<toT£lll£ftfc#EFET ©$ Aft i D F. E T © 
jfcftfcjB^T, 7*-h&£Ml2 4ii > tixwus^ 
M***Alstaff2$«gfl*tfpl©m*}j:tff[ 
2©*f**3AWit2 6 1*Jj:tf2 6 2#««3;h,» 1 
nt>®«c2 6 lfcJ:Uf2 6 2(C«t-oT < p-nJH-fcJ: 
4«$*^irt4^1feJ:u:^2©^-h©^j, fcj: 

10 0 5 1 ] *l*Jit«B2©3p**JI|A««2 6 1* 30 

<fctf2 6 2±lc|}, *ft-Pft£l:i8J:tfS&27*-h«ffi 

2 7 1^^X52 7 2&tf- 5 h U d*l 
fe**A/?*©W«©*+yr«4 5lC*ft*;fc*l*i 
it5IS20S/DW*»B2 8 1 A±5<ktf2 8 1 B. 2 
8 2A*JJ:tf 2 8 2B£#-S y^ai^* 

[oo'5 2] c©«*fcJ:4¥*ft:iSi:f±, *!©£;£ 

3 1±©, ^ft^#fSfl#2 5IC£oT®5uftl:#S§ ■ 
**ifcH«lc. *ft^ftf--r*A'l2 4A/**<-tJf 4 
2irO^®lw2^7cli : -^^l2 9##A3il, Cftfe 
2^5cl : M2 9!^ffi]UTy-^-g-J 1 fciVj. 40 

##f*Sftfclllfc*tf|S2©M0DFETWMa;h, 
4„ CttbMOD FETIi, ^HWeroy- hg£ J 
. *SJ:tfJ, i 2^1^12 9 <t roggfe d , fcjtfd 
1 tf, di <d, tSii-C^ScitifJ, *©L#v* 
fMEV* #fc»+4MODFET;W1lJ*Sii5. 
fet, EFETtDFETt)55«^$tl4. 
[0 0 5 3] H5*S,fctfBI6*|*flHL-C, H4lC 

m-mmtz>o £©*£, ^-rasAicst*? 

IC. Mttf«»Ga A8»frJ:9<*5S.*2 li 50 
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(C, ^ffiftiCflgft, #J;LffMOCVD&, &4VM1MB 
Efe*tJ;o-C^S'77l2 2. 7"-V^/Vl2 3, *^ 
~*4 3. -«?ftttj|4 4, y-M*£»jJtl2 4» * 

*1*»I*LTS«3 l«r*i*+5. 
[0 0 5 4] ^<y77l2 2il > MiKMilT^F 
-7OfS5 0nmroAl GaAsliGa Aslgtii 
«SlC5f-fo«ISiifc*jjtfcJ:5 0 ft*/H2 3 
tt, 7> K~7cO#J;tFf^$ 2 0 nraWG a A sllCi 
oT«$£tt4 0 **-*l4 3tt. «*.tf»3l~4 
nm©7yK-7"cDA 1 G a A s IK J: oT*$£*l 
4. 

[0 0 5 5] l^Hft|&l4 4(1, WitffltS 5 nm©n 
SOAlGaAslfcioTHMt+S. £©#6©K- 
/<y M4W*.tf S i i U *© K-f>^»*tt, 0Jx 
tfl~5 X 1 0" atoms/cm' ©8Sgir-f4„ ^©^~ 

hS^»fi)UI 2 4 +fcfrt>«*(^l©*IMMMm, 
BWt1-4-*©FET, toKDFETWLt^Hlfl: 

[0 0 5 6] y-M*£»jfcl2 4tt. 0J*tfn§!©J9 
S8 0nm©Ga Asll^ioTtt^f 4o I©*"d\ 
K-^y hltWxfiS i fc U *© K-fcV/«&f±, 
Ittfcl^-^OFET. *KDFET©L£HWtE 
i2«ffK l"f ^BE©5*fcft t-catft ©"Cfc "9 . 
3X 1 0" atoms /cm it 4. 

[0 0 5 7] xyf-y/flMtl4 4fl, WitfWS5n 
m©nS©A I Ga AsiiCj;oT«fig1-4, nl©K 

-#©FET\ F E T.© L £ VMMtE t 2 US* K 

M ^»JE©»*fcJt: UTat;^©?* D . fi»Jx.tf 5 x 
1 0 atom s /cm t •j"4» 

[0 0 5 8] *+y7*!4 5|4, $;fctfn!!©J¥3.0J* 
(i3 0nm©Ga As«lCj;oT*fiS;1-5o C©«^© 
K-/<^ht, «*tfS i it, ^©ftgli. S/Dm 
^12 8 1 AfcJ:t;2 8 1 B. 2 8 2 AfcJ:t;2 8 2B 
«r, +»*v^0ttat3^^ hU»5«*©«*.tf5x 
1 0 atoms /cm t + S, 

[0059] zoxiizLx. m2i±.\z*mm<o 

mt&, :c»l«*2 5(5*)«ii > «tfi3M*]B?- 

Sr, Blfc<J;U ! ^2©FET, i©«?ttEFETiD 

fet ©#»*««ft h A/ -e-t ©TiB^ ^ - yi>m^ 

t*tJ:5lc, *6i:l3 0feli:T^^yttA1-5„ C 
©S^©ftAx^^¥-(i v «£#*&© f- ^ # 4 1^ 

tt*&*i-4fct»y-hftfi-»iai2 4ta45i», fc4 
;04Ax4;V¥-tt, KKitf l 50~250keVt 

tSSSiC, fjx.«5 x 1 0" ~1 X 1 0" cm' ! tt 
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So 

10 0 6 0] fcfc, DFETO^-hMBSKftl-Sy 

5fcT, B5Bl£*+J:5C, EFETirDFET <F>%ttf 
-VWfm<r>**y7M4 5K, JBl*iJ:tfJR2©Hn 
4 5W, *3<fctf4 5W, «r»riM-5. C©HP©»Ji)S 
14, Ga AsfcJ:5*+y7'fl4 5 fc, Cl©~FI'iat£ 
ftfcAl G a A s KiSxyf-y^JtSiOiyf-y 

7* \-W7s M^ift, 7* hU y^57>f icio 
T, B?|P4 5W, *J.fcl54 5Wi ©$jftn±£MQS:$ 
jftU d©7* hvy** Hfciyf^^i'tL 

i4 4Kl*Jt5xyf-y^jf«iJttTLt«fA-C, C© 
lyfV^ii 4 £*t5a*©*-'<-x y 
^^oty- 'hK&*£l 2 4 SrBfttSBBP 4 5 
W, *5j:tM5W, ££&-fSo fcftWi. #M.tfS i 
CI, £CF« iH, £©#*£$^fcR I E 20 
4*y*«,?y?) (Cj;oTMP4 SW, *Utf4 5W 
» fc^aStSo 

[0 0 6 1] *©fc, H5Ct*i-J:5lc, BSP4 5W 

U IIC7* hJJ y/77^lC,tcT^R4 5W, CjlC 
C0MP4 5W, ©rtM^0rtflfc{fc*l,-C*l©* 

[0 0 6 2] tftftf 3 0tt, Witf^X-rCVDifet 
J:o-C»jjtUfcS iNfcJ:oT«Mt+s: C©7*?Xt 
cvD&ia, #Jx.ff stsi&g 3 oott u 5. 3p a 30 

i L, S i H< 4:1 1 5 s c cm, Nj £4 4 s ccrat? 
WiiSU, SeOmW/cm' ©A<!7-®gT*fT? £ 

#So 

[0063] z<D®m3 o\z%tz>%i<D*mmA 

*3 0W, ©Jfcfttt, WjttfRI Efcio-CffSCJ:* 
■C#5. d©R I Ett, {RJAtfCF, 4:2 1 s c cm 
?, H 2 £3 s c cm-Cflt&U $ 3 0 mW/cra' . 
2. 5PaO*ttTfT5iti«-p*6. 
[0 0 6 4] % LT, COttHl3 0«)7ffi«t»A«3 
0W, £»GT, JBl©^«*««frff5. C©tt**S 40 

<D% 1 ©;RHi4MI«©l*TjS©ttJfcf±, Hai-5JS2 0 

So 

[0 0 6 5] fcC, B 6 A It, Ififtl 

3 0t*fU ^3 1©DFET©»fifctt©4f-HISjS 
»t, »2©*ttfc*AS3 0W, fc, C©«£fci3H 50 
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Tt>MQ4 5Wi ©rt»ttJ:DrtfllCffi»LTj(S2 0^ 
Mito*A*3 0W, ^©*2©3F*Mfc3»X 
&3 0W, 14, ffl2©ftl©3:ttfe!|A&3 0W> ©J£ 
rtfcH«©#ifcteJ:61ia«"CtS. -t GT, Wlfci 
tf*2©*«1M>A*3 0W, i3J:tf3 0Wi SriiGT 
3p«*«:*»+5»20^*l!*ttf[Xa«rff5. d©3& 
2©*K*ittfcIgtt 4 *©*l©*l**«;«ISi:IBI 

[00 6 6] C©i5irLf, D F E T i E F E TOP? 

*ft*ft P a©**iMrtM©Jin*sJ:tf 
*2(0?FI«**A«W2 6 l$UT/26 2fc±oTp- 

n8te-KJ:5Bi*5J:lfll2©y-hS6j, fcitfj 

[0 0 6 7] r©J:$fcLT*j*S*vfclll*JJ:tf*2 
©?F«**A«* 2 6 143 it? 2 6 2 J4, SB 1 ©**6fe 

*l«*ftSii6£fcfcj:oT, »2©**MMtf;fti8 

©*fc±oTfc££ixfc*2©*«**A««2 6 2 IE 
ttGT, .$<&ft$ft, »loy-H»frJ, 14, |g2 

%, *l*sJ:tflR2©7-hg£j, tatvu 1 22fe 
7cSf#*!2 9 troPflRld, HXXfit 14, d, <d 

[0 0 6 8] d©fc»©te7j&©*J*»4. $1©*** 
ffitilg t it 6 1 fiU«©;frifcfc J: 5 d i i 5 -et 5 is , 

[0 0 6 9] ton, 06Bl^f J:5t. M30W 
. *3J:t;3 0W, 4aGT^ifc t tU f ^2ro^ffiifei^ 
A«*2 6 lfcJ:tJ?2 6 2±tJRli3J:t«B2»y-h 
8S27 1 fc«tt/2 7 2**- %v9\Z^ytfif ht 

So 

[0 0 7.0] Ciie>»lfiJ:tfJR20y-h«tt2 7 1 
fe.tt/2 7 214, H3B-CttWGfciW«©*fej3±t; 

[0 0 7 1 ] r©i'5ttT, *fffcSAfl(#2 6 1*3 
«t tf 2 6 2 ±K*il^PniS 1 33 J: mH 2 ©y- h 2 

7 lfcit/2 7 2*«»<s8Silfc«-EFETi3J:tfDFE 

T©y-h*IMl*fi5. *©fc, H4lc*ti5t, 

d*l6#EFETSJ:t?DFET©^tttj3V^T, # 

y- h ti*^/ -e^rowfli©* 1-^754 5 1, tiveti, 

S/DSS281A, 2 8 1 B, ^^^2 8 2A, 28 
2B«:»*t6, d^felfiay^^ HS3 0Wc*JJ: 
VS/DISZSIA, 2 8 1 B, fcj;t;2 8 2 A, 2 

8 2B©»4, fti^Gfcimi (OHJS^ldfcJtSMT? 
IftMGfci^^lc, H*G*v>is, Ch-by- 

7 l*3«ttF2 7 2«r«oT±iBttt7* YW* hM* 

*^G, 7*hyy/?7^i:j:ot«|ay^^H! 
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3OWc0*£«BJblJ:BlB*»J*U jfe-f, ^©7*h 
l/fcH □ l^Hl 3 0 fc*H"*x y T-^fcff o 
V*Tt>. #4L<», xyf-j/^nu«rffi|ji.tf5 0%g 

LTbTWcfll^lflloxyf-y^SriitTS*, 4-K3 0 
Wc©lMBfc7* MWSW^HJtS* 

[0 0 7 2] lfcr©7^- ht^* H^ffiV^t 

S/D«itll7^*7tStJ:o-c*jjM-6. tfcfe 
®M*v?f h*a0WcfriCT, 

7# hvs?a hSrf SrlfciU ;»7*'H/^ He 

«>lWmtPI*'+6. 1-fcb*>, !i7h^-7t5 0 r 
Olilttr. fcHf h&30Wc£iltT* 
+ 77*14 5IC&S/DH12 8 1 A, 2 8 1B.J3J: 
Xf2 8 2 A, 2 8 2B©»#*«4$il5. 

SRtL, t^ixORJPtt, Wttf, 170nmt4 

£©S*ffl«i:#©'>4^:frifct:Jfl^S £ i 1 
v\ 

[0 0 7 3] *©£, S£3i£, 7*-i;y^#*£ 
HfttT, 4 0 0~4 5 0^73 0^~9 0«P$ 
U S/DHS2 8 1 AJoit/2 8 1 B, 2 8 2Afc<fc 
tf2 8 2 B£, Stt#*IJ:*ftftfcg1l\ ^S/Dm« 
©ah- 5 h£fT3 0 

[0 0 7 4] l©<fc5lCLT, DFETil/CWHfcS 

T, LtvMMUEV- i"ftt»t>, ±j$©$ 

[0 0 7 5] £©*2©3M»*©B4~H5-?1M!L 
fc^J-Ctt, xyfy^djhl4 -4 ewtfcc fcfc J: 9 , 
y-KS^J. *UtfJ* ©fcjft. +4b*,^IMfc«A 
®«2 6 l»J:U t 2 6 2©3l5*©*i*jJ:t/JB2©ttlk 
iat*3tt6^«*tt«©HI**ii 4 xyfj/^ii 
4 4IC«toT^$n§fe*> DFETtEFET©U 
#Wfi®E©H£. J: 0 

[0 0 7 6] *fc, ±&©in*J:t«S2£»fiB*fc:*5 
V>Ttt, »l*5it)J»2©FET l tfcfc^DFETt 
E F E T#\ tttMODFETT*>5»#T**>4iJ*, 
iil6*l*JiU t !(52©FET©«*.tfDFET4EF 
ET*i s K— 7 Kf--v^/l'3jM I S FETV»frt$>SHF 
ET-e&5®^ *»6^tt»^-haojFETKJ: 
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[0 0 7 7] IB 3 ©Hi&^l) £ ©*«S^fl|lC*3V>-C 
it, % 1 33 £ {/HI 2 © F E T t LT©DF E T £ EF E 
T«\ #lCHFETt I2I7£#$LT 
C©»^©-W*:»W1-5^, CCflfcRfcih,**©-? 
ttftK H7lc*3^T> B4fc»fci-Stt£fcttH-fJ 

3 l imcfl;tl£Mftfttt*>G a A s mi *) 
WfifiUfciJlc, fM.tf7VF-7 

10 ©AlGBAs«4GaAs*©*9iiU8llltJ:5/< 
y77l22 v .»l»«a!«itfna©GaAs*>5^ 
liAlGaAsi~J:5^*/Vf 2 3, 
i5f-t^/H2 3trtb b±©7y K-7*©I n G a A s 

S!©M*«©Ga As ICJ:5*+y7 , l4 5t«»l»Jfi 
LfcfcBlt, MOCVD. MBEfW»fcJ:ot*tf* 
*^/W£*LTgt£3 1 t««1-6. 

[0078] *©««* iR2©3iamiic^TnnL 

fci|lMl0#ifefcJ:o"C. £lt««2 5©$j& ffli) 
20 ii;j|S2©itll[IfitJ:oT^«ll»*A«W62 6 118 J: 

tf2 6 2©« %,\&X.X}%2<n¥- VW&2 7 1*3 

it/2 7 2 S/D1&2 8 1 A, 2 8 1 B, fc 

£1/2 8 2 A, 2 8 2B©JBrit*rfT 0. 
[0 0 7 9] ff, C©B7fcjj<tW;:*JV>Ttt. iyf 

>^±«©*J«*«*Ut»«-C*>5*. C©*Sfc 

*»V*Tt>, WCtfCT. H4Ktelt5xyf-^^ffjt 

«4 4S:»j*t5rt , bT*5. 
[0 0 8 0] '(ft4©gtt£ii) ^©Hffi^ll-fc^T 

li, Sll J: tfSS 2 © F E T t LT©DFET£EFE 
30 Tt, FETfcLfc#&-<!fcS. H8£J:tfH9 

c©WtH6*v6 1 ©-Cf4*v\ 8 Alc^tJ; 5 
t» ^J/tli^ite^tt© (10 0) £ f iaDK t fcSGaAs 
1CJ;SS«:2 lfeffl* t©*BilC«itfJ|[*50n 
m<om7LifS i Nfl||Cj:5)*ffiii2 OSr, S i H« fc-N 
2 ©?yx^|cj;5.ta^3 0 0 < C-C©7 , 7X^cVDj£^ 

[0 0 8 1] H8 BlC^ti^tC, C©S*2 1©«S 
12 0%^1-6-±MH, *®!2 0 5:aiC-CEFE 
40 TtDFET©»J*«CJt<H^njBli»«E!«*.tfna 

T ? »S3 l*aj«t5. C©^r>i-yttAli, ^Jt«S 
i* Sri OOkeVtl. 5X10 " cm" 2 © K-X*"C 
■ftfi'&A-fS^&aVMlMg" S-2 20 keVf 
1. 5X l 0 U cm' 8 ©K-Xft"?-f*>aEA1-5Ci:t 

[0 0 8 2] H8Ct^1"J:5t» S!8B©^ffil2 0 
«T«itfBHFlCS«3 lt*«LTl»4L, AsHt 
^-^8 0 OtOTi-^tTot-ftyaALfc^ft 
50 ©^ttft^ff% 
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[0 0 8 3] ■8DfcWJ:5fc, y- Mg£Ml2 

■toT^U Z<DimW2 0OEFET©»I© 

> SrPlPtSo CC9&3 0W, OfiMte, GiRliCF, 
&2 1sccm, H: £3sccra-e&H&U 2. 5 Pa, 3 0 
mW/cra"' ©/^H^SaStt^tfyxy^y^KJ; 

[008 4] *<0&, El9AH*1-i OH, ISlO^tt 10 

<CH, ) , tAsHi tH. fc£tt£L, gfc&g6 
0 0 t C-Cff5Ci^-?t5 a 

[0 0 8 5] ftfc, H 9 B I3j*t J: 9 fc, feftff 3 0 Id 
»U SS2©*tt**A*3 0W,*HnU PI&3 0 

3 OWi ©BPt, ^«*©ft«tt«[tt, 
H9A©X&fcB*©*ifcfc.fca£, 5. 
[0 0 8 6] C©«fc5l£tSi:, &&30W, *5«tLP3 20 

ow> T\z%in?mitix;v%2<D?[;nmxm2 
tm&V2%2m&%K : tfi%K 4 &\#£i}%2 

«tea^Tfc*l©*lt**A*3 0W, teflSl/CI42 
*©«IW*3*i,ifc£fcfc*9, *«-J, ©$<*li, J 

a * 1 33 2 ©F E T tfHWte *t,6. 
[0 0 8 7]-*, »10jt*»*-CttWLfci:iai*© 
SttlCjoT, *«=y**h*3 0cfcjBj*l,"C, S 
/D^2 8 1 A, 2 8 1 B, J3£tf2 8 2 A, 28 2 30 

[0 0 8 8] jit, J&Lfefcfltefc^Ttt, /ftg©L£ 
mmEt*f+5 2oFET«:»jat5»^^oV^-C* 

[0 0 8 9] *fc, ±*Lfc«lTtt, $l$t£ft*n£ 
il/fci^*>5i«, *U*«3>#pI!-e$23MI£$ 
nSi+SCi: *«W8**3J:tWrtfett % 
lilLtfcllcffiibtiStOT-teft^. 40 

[0 0 9 0] 

[m<D®&\ -hi£Lt<fc?lC, *«^|C*JV^TI4, * 
ao«Slc»/aufcttvHttl£Etr*te1-5/>ft<fcfe 
|glfcJ:U t S2©2ocOFET, WfctfDFETfcEF 

ft, i/a y fc*-y-mrtfc1-6«*t*l»t6S'B y 
h*-«S#^*«ta*t5CttJ:5J'9 yh* 

fi±. <Mltt©|fi]J;£EI5C<fc 

1 0 0 9 1 J 51c, p - n$6-(DPmttrit ^ g y h 50 
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E*BHlp-e#S. C©t©, EFETT-ttJ&LfcDCF 

US L DFETtw*3V>Tlt, *9tt1f^J-ytt 

tfcfcH&iiS. £©!§*, RF^ yf-«r«j*Ufc#fr 

to o 9 2] *mmmmz&^T\^ mm 
xv%2 <otim% h 7 y s>* * ©?- bWDTf-mm 

£K«fc9, *©$£, ■ffcfrtp-na^ffiS©^ 
£ff3 J: 5 lc LtCt Icj: oT, vvfti© FETKHL 

[0093] mmm#m<tztiz>zk\z.x. 

*&p n B ©&±$©<&$fb£tta>.5 C fc *»-c# 5o 
[0 0 9 4] Ifc, *yf->^ff±«tt t JBlJaitfJB 
2©t#$£ h 7 y** * ICBS i/cWCTURttS c fc 
'>4<fc l/C. iroxy^y^ih 

«tf JB^feftttHijfci: UtC fcfc*9 , CffliyfV 
^ffJtlKfiB+6it*]lS«:©tt*. LttfoT, FE 
TfcEFET©PttrC*SV*t\ JrDfii/^yffitt^S 

[0 0 9 5] St, 2o£t±©L#vHI«EV» «r*K 
1*5 F E T tra«**5t »t^»ftXS»©«»tt, 

*2©^#6**A*©»*imt*»ti?fc5*»?>v xm« 

[Hlfi©!K*ttK9U 

[Ell] **W«wj:5i|£»#l6»o-W©«i|WriiHT 

[02] A~Glt, **WtJ:6*SWt3S«©-«©- 
«i6*fe©XSH (*©1) T-fcS, 

[03] A*J:tfBli. *»W^J:5iNII*IS«©-« 
©-»!it*fe©XSK (*©2) -C*5. 

[0 5] A~CI±, *^^ICk5^a|^e©iiit*fe 
<D-W<DT&m (*©1) T$>5„ 

[116] AteiT/BIl, *Bfl£J:&¥i»ft£B©8& 
*&©-^j©xmEi (*©2) -efe^o 

[08] A~Dli, *«ffi(Cj:5¥l»#£ff©«l©lll 
%&<D-ffl<DXUm (^©1) XfcS. 

[®9] a~d(s, *am\zxz>*m»mnomioxm 

*&W-f!lOXgSI (t©2) -efo-5 0 

[Hi o] BMWV&uoWNma-thi. 
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1 • • • mm&m. 2 • • • 3 • • • 
wsw&m. 4 • ■ ■ 5 • • -S&l© 

xy'f^^ffihl, 6 • • 'Il^-V^ay^ 
H, 7 • • •*2©xyf i y^ff±l. 8 • • 'JB2 
vt^ytrv Ml, 9R, 1 OR ■ • • GO SB. 

9, 1 0 ■ ■ • y- bin. 1 i~i 4 y-*4v*ut 

2 0 • • • Sffig, 2 1 • • ■ 2 

2 • • • /^>77i, 2 3 • • • f- t-^^l> 2 4 • • 
• h 2 5 • • : #8i$B«c, 2 6 1 • • 
■I10«AW, 26 2- • - IB 2 

a**. 2 6 • • • ^mm^m, 2 7 1 ■ • 1 * 



10 



CO^- hmS, 2 7 2 
8 1 B ■ • 
ffltt, 2 8 2AfcJ:t? 
LttKH'^IB*, 2 

ft$A*, 3 0W, • 
c • • ■ ftiSay^^ 
» 4 3 • 
f-f^fltJLJi. 4 5 • 
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• ■ - %2<D>f-YW&, 28 1 

•'JB 1 e?y-x#VN ttt K W ^ 

2 8 2B • • ■ JS2coy-**V* 
9 ■ • • 2ftjc«-7-Jlf*l. 3 0 
•) . 3 OW, ■ ■ • 18169**6 
• 2 3 0W 
MS. 3 1 • • >WSls 4 2 • • 

• 'IrH&M, 4 4 • • -xy 

• • J. • • - Ml 
• •«2©y-h»^ 
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(51) Int. CI. ' »S'JSB# FI (*4) 

HO 1 L 29/812 

F^-A(#%) 5F032 AA03 AA07 CA06 CA10 CA16 
DA43 

5F102 GA02 GA04 GB01 GC01 GD04 
GD10 GJ05 GK05 GK06 GK08 
GL05 GM06 GN05 GQ01 GR01 
GR10 GS02 GS04 GT03 GV06 
GV07 GV08 HC01 HC05 HC07 
HC1S HC19 



